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Sewage Disposal by Dilution 
ONE of the most interesting and valuable sections of 

the practical work carried out by the Royal Commis
sion was its investigations into the self-purifying ca
pacity of rivers and the conditions under which sewage 
could be discharged direct into rivers without being 
hIghly purified, generally known as "disposal by dilu
tion" j and a large scheme has been constructed since 
the war began, in which these investigations have been 
utilized to apply the second recommendation men
tioned above, with satisfactory results. 

After the most suitable site for the disposal works 
had been selected it was found that the sewage effluent 
could be discharged into a brook about 400 yards trolD 
the works, but this would have necessitated a high de
gree of purification involving a large initial outlay for 
the construction of elaborate tanks and a large area 
of special filters and other accessories. By conveying 
the sewage effluent about 400 yards beyond the brook 
it was found possible to discharge it into a river of 

considerable volume with a rapid flow and fully sat
urated with dissolved oxygen. Having regard to the 
iuformation contained in the Report of the Royal Com
mission, coupled with his own previous experience, the 
consulting engineer who was called upon to deal with 
the matter, recommended a scheme of disposal by di
lution, which was eventually adopted. 

There are two important factors in the success of a 
system of disposal by dilution. The first of these is the 
removal of the maximum amount of the solids in sus
pension in the sewage, because if these are discharged 
with the liquid they are deposited upon the bed and 
banks of the river and eventually accumulate to such an 
extent that the organic matter putrefies and creates a 
nuisance. The other factor is the prevention of putre
faction in the liquid sewage so that it may reach the 
river while still fresh. A sewage which has become 
septic or putrescent has such a great avidity for oxy
il�n that if it were discharged in this state it would 
ueprive the river water of the whole of its dissolved 
oxygen immediately and not only be liable to cause a 
nuisance, but certainly be injurious to fish life for 
some distance down the river. In the present case 
it was also desirable to make provision for the thor
ough digestion of the sludge, so that it could be 
easily dried and utilized as a fertilizer on the land. 

To secure these three results, i. e., the maximum 
removal of solids in suspension, the production of a 
fresh effluent, and the thorough digestion of the sludge, 
it became necessary to design a special type of settling 
tank. Fortunately, owing to the local conditions of 
fall, it was possible to construct the sewers with such 
good gradtents that the sewage reaches the works in 
a fresh state without putrefaction having been set up 
while in the sewers. 

On its arrival at the works the sewage first passes 
through screens which arrest such matters as rags, 
tins, pieces of WOOd, and cardboard, which are removed 
by means of hand rakes. It then flows through de
tritus tanks where the mineral matter such as grit and 
stones is deposited. After leaving the detritus tanks it 
passes into the special settling tanks, four in number, 
and each divided into three compartments. .i'Jach first 
compartment has four submerged inlets, and the out
let is in the form of a weir along the full width of 
the tank. In these first compartments the bulk of the 
grosser solids are arrested and provision is made for 
emptying them completely at frequent intervals, as de
scribed later. 

The second compartment receives the elfluent from 
the first for the further settlement of the finely divided 
suspended matters remaining in the sewage, which 
then passes out over a long weir to the effluent chan
nel constructed between the second and third com
partments. The combined capacity of the first and sec
ond compartments of the four tanks, was arranged to 
be equal to about three to four hours' flow of the 
estimated volume of sewage, this period being suffi
cient for the settlement of a high percentage of the 
suspended solids, but too short to permit putrefaction. 
By this means the two important requirements pre
viously mentioned were satisfied. 

The third compartment is a deep tank, connected 
to and forming practically one tank with the second 
compartment, but arranged in such a manner that the 
sewage flows through the latter alone. Arrangements 
were made whereby the whole contents of the first 
compartment can be discharged into the third, and 
this is done weekly. In this way the liqUid capacity 
of the first compartment is maintained and the whole 
of the sludge (including scum) is delivered into the 
deep third compartment, where it is retained for three 
to four weeks to undergo thorough digestion. The 
sludge is never entirely drawn off from the deep com
partment; only the lower thoroughly digested layer at 

the bottom is discharged at intervals of three to four 
weeks upon special sludge draining beds, where its 

moisture content is reduced from about 9:l per cent. 
to 72 per cent. in from eight to ten days under average 
"weather conditions. It is then in a "spadeable" condi
tion, and is removed from the draining beds and taken 
in small tip-wagons on a light railway to the fields or 
the adjacent farm, and spread on the land. The bene
ficial effect of this sludge as a manure is evident from 
the appearance of this year's crops, and the main ob
ject from the sewage disposal point of view--i. e., the 
disposal of the sludge-has been attained, as after :l% 

years of operation, there is n o  accumulation of sludge. 
From the following description it might be antici

pated that even if the sewage, after leaving the tanks 
is still fresh there might be a local nuisance from the 
deep tanks in which the sludge is accumulated for di
gestion in stagnant sewage. 'l'his is, however, not the 
case. There is a remarkable absence of objectionable 
odors from this source. Scum is not formed in these 
tunkS, and very little gas is given off. When the stag
nant sewage is lowered in connexion with the dis
charge of the digested sludge a large amount of gas 
is liberated in bubbles at the surface j but it has no 
objectionable smell, and there is no trace of the 
septic sewage odor which is always noticeable in the 
vicinity of ordinary septic or sedimentation tanks. 
Further, even the discharge of the well-digested sludge 
upon the draining-beds does not cause a nuisance. 

A novel feature of these works is the addition of a 
chlorinating plant for destroying the pathogenic germs 
in the sewage effluent. The sterilizing agent employed 
is a solution of chloride of lime, which is prepared in 
a special mixing plant operated by a water-wheel 
driven by the flow of sewage. The crude solution is 
allowed to settle in a tank, and the discharge of the 
clear supernatant liquid into the sewage effluent is 
regulated to vary with the flow of sewage by a special 
apparatus governed by the rise and fall of the sewage 
over a fixed weir. This weir is also used to operate a 
measuring apparatus by means of which daily records 
of the volume of sewage are obtained. 

The sewage effluent after chlorin'ation flows direct' 
into the river. To ensure thorough mixing with the river 
water, the outlet pipe is arranged to discharge in the 
middle and at the bottom of the river at a point where 
there is a good volume of water at all times. Before 
noting the effect of the sewage effluent upon the river 
water it should be observed that although the water is 
ful� saturated with dissolved oxygen it contains evi
dence of previous pollution by sewage in the higher 

'"lches as indicated by the presence of bacillus coli in 
considerable numbers. 

In order to fulfil the conditions, prescribed by the 
Royal Commission in connection with the recommen
dation already quoted, it is necessary to show that the 
sewage has not been the cause of actual nuisance aris
ing from its discharge. There are several kinds of 
nuisance which may be caused by the presence of sew
age in a river, such as objectionable odors, an increased 
degree of pollution as indicated by the presence of a 
larger number of bacillus coli, injury to fish life caused 
by the reduction of the dissolved oxygen content of the 
water below 50 per cent. saturation, and the formation 
of deposits of organic matter on the bed and banks of 
the "river. 

Several inspections of the river and analyses of the 
water have been made, and the results demonstrate 
that these conditions have been fulfilled. With the 
normal volume of water--i. e., when it was not less 
than 40 times the volume of the sewage, the bacillus 

coli content of the river water was no greater below 
the outfall than above it, the dissolved oxygen was not 
reduced below saturation, and there was no objection
able smell or deposit of organic matter on the bed or 
banks. At very low water, when the ratio of dilution 
was as low as 18 to 1, which happens for a few weeks 
only in each year, the effect of the discharge of the 
sewage was more marked. At a point some 300 yards 
below the outfall the bacillus coli figures were greater 
than above the outfall, and the dissolved oxygen was 
reduced by just over 40 per cent. There still remained, 
however, sufficient oxygen to support fish life, and 
there was no nuisance from smell or deposit 
of sludge on the bed or banks of tile river. 
This increase of the bacillus coli and reduction of the 
dissolved oxygen was a purely local effect, as an ex
amination of the water about 1% miles !Jelow tIle 

outfall showed that at this point the figures for both 
were again the same as above the outfall. 

It is thus clear that, under certain conditions as to 

the volume and quality of the water, sewage may be 
discharged into rivers without creating a nuisance so 
long as it is subjected to suitable preliminary treat
ment. Some- idea of the economy that may be secured 
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by a scheme of this kind in places where the local 
conditions are suitable may be gathered from the fact 
that, by the omission of the filters and other addition
al works required for a high degree of purification, a 

sa ving of about £20,000 was effected in the case here 
described.-London Times Engineering Supplement_ 

The German Dye Industry 
'l'HE attention of manufacturers in the chemical anll 

dye industries ought to be drawn to recent issues of 

the German trade papers, wherein the present position 
of the dye industries in various countries is reviewed 
ill the confident fashion characteristic of the Teuton. 

In the first place, they assert that British, French, 
and Italian manufacturers will be obliged to offer their 
dyes at high prices, whereas they, with tile State-fed 
companies, can sell at cost price, or even less. More
over, the Germans are prepared to offer other prod
ucts of chemical industry on the same terms, by which 
they hope to undersell all competitors. There is cer
tainly danger that they will make good their boast, 
because their factories and works have been organised 
on this basis for a long time. 

'l'he person most interested in the dye-stuff problem 
i:; probably the textile manufacturer, and it is in this 
industry that the Germans hope to introduce the en
tering wedge by means of new dyes which they have 
made by what appear to be new methods. In the chem
istry of dyes there is always the possibility that among 
the new products there may be some of especial value. 

Costly illtc1'IIlcdiatcs.-At first many textile manu
facturers placed considerable confidence in optimistic 
reports in the newspapers, and were lulled into a sense 
of security in the belief that all dye-stuffs used in 
Entente industry would be manufactured in England 
and America by processes much in advance of the 
antiquated German methods. Some of these experi
ments have been tried, such, for instance, as the ex
traction of a red dye-stuff from the cranberry, the 
belief being apparently that vegetable coloring mat
ters might in some cases take the place of synthetic 
dJ"es. The result of this and other expedients showed 
that in the present critical time it is a mistake to eu
deavor to prepare dye-stuffs by new and untried meth
ods. The making of the finished and useful dyes is 
not, in the judgment of chemists, a difficult and �om
I>licated problem provided the proper so-called inter
IIll'diate materials are available. The crux of the prob
lem lies in the economical production of these interme
diates, the by-products of the gas and coke-oven tars. 
But all these products are at very abnormal prices 
owing to the demand for high explosives. There is a 
disagreeable modicum of truth in the German conten
tion that these prices must come down before the dye 
industry of the Allies can be organised on a good work
ing basis. 

Strength of German Industry.-Chemists do not oe
ceive themselves as to the astonishing amount of 
strength in the German dye industry. After the war 
Germany will mainly rely upon dye-stuffs as articles 
of commerce destined to recover a place in the world's 
markets and to compensate her trade losses in other 
directions. 'l'he chief factor in this strength Is the 
Simple truth that German factories can turn out tlyes 
and other chemicals cheaper than any other concerns. 
The cost of making these products in other countries, 
notably England, was clearly brought out in trade 
journals, which quote the preparations made by the 
different Governments to meet the expense. In Eng

'land, for example, it seems necessary to feed the In
dustry out of State money. The sum rpqulred, ac
cording to Sir Watson Rutherford, is £40,000,000. This 
is regarded hy business men of all lines as a heavy 
capitalisation to produce the two and a quarter mil
lions of dye-stuffs imported prior to the war.-Manu
jl/durer, in Sunday Times, London. 

Asphodel as a Source of Alcohol 

ASPHODELUS ramosus, which contains much starch in 
its tubers, grows as a common weed (porrazzo) in many 
parts of Italy; in fact, it has been called "the plague of 

the Mediterranean." At one time it was cultivated as 
a source of industrial spirit, but, owing to difficulties in 
the rectification, the culture was abandoned. If the!.'e 
difficulties could be overcome Italy would be able to con
siderably increase her home supply of spirit, for it is 
claimed that every acre of asphodel plants yields 17,850 

lb. of roots from which not less than 107 gallons of 
alcohol could be obtained. When the manufacture of 
porazzo wa� carried out in Algiers the residue from the 
distillation was used successfully in the production of 
paper, but it could also be used directly as a cattle food. 

-Annal. d'Inqeqn. e d'Archit. 
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